###### Strengths and limitations of this study

-   Application of a rigorous randomised controlled trial design to study a behavioural intervention with a difficult to follow population.

-   Ethical concerns with the vulnerability of youth participants are addressed in this design in a unique way, yet maintain the rigour required for a randomised controlled trial.

-   Demonstrates the importance of involving key stakeholders in the development of a research project.

-   This is not a multicentre trial.

Introduction {#s1}
============

Background and rationale {#s1a}
------------------------

Youth injured by violence is a major concern in Canada. Youth homicide is the fourth most common cause of death among individuals aged 15--24 years in Canada.[@R1] [@R2] For every youth homicide, there are 115 emergency department (ED) visits and 12 admissions to hospital for intentional injury.[@R3]

In Manitoba, the province with one of the highest homicide rates in Canada, this issue is of special concern.[@R4] Over the past 10 years in Canada, 26% of homicide victims and 44% of those accused were youth.[@R5] Even more concerning is the extremely high repeat injury rate associated with violence. Injury is a chronic, recurring disease. Sims *et al*[@R6] first introduced this concept in 1989 when they demonstrated that urban trauma had a recurrence rate of 44% and a 5-year mortality rate of 20%. In Winnipeg, 20% of youth injured by violence visited the same ED in the next year with a repeat injury due to violence.[@R7] Currently, the standard of care for this vulnerable population is to discharge them from our EDs with no effort to prevent the next injury.

Canada\'s Aboriginal population is disproportionally affected by violent injury. A study of injury rates in Ontario First Nation Communities demonstrated an incidence of intentional injury 2.7× higher among the First Nations population than the general Ontario population.[@R8] It is essential to acknowledge the historical trauma and intergenerational grief that permeates through our Aboriginal community and its role in leading youth to violent injury. Many had parents and grandparents who attended residential schools, experiencing abuse and an absence of parenting. This has led to homes impacted by addictions, family disintegration, childhood neglect and abuse. Children are growing up in and out of the child welfare system with a lack of consistent role modelling resulting in increased involvement in gangs. Gang-associated youth acknowledge that they joined gangs for protection, and for support and a sense of belonging that they felt were missing in their own homes.

While race information is not universally collected in EDs in Canada, it is acknowledged that a majority of the youth injured in Winnipeg are Aboriginal. It is clear that we must support these youth with Aboriginal-informed care and access to community supports within their own culture.

Opportunities for secondary prevention {#s1b}
--------------------------------------

Hospital-based interventions using the 'teachable moment' are ideal for use by clinicians, as they are applied to an individual who has had a significant health event thus potentially making the person more responsive to change. Johnson *et al*[@R9] showed that youth injured by violence are in a reflective and receptive state of mind, rendering the hospital setting appropriate for intervention. Many postulate that the hospital setting can be used to create a link between the injured, and mentors who can engage with the youth and family in making changes in order to prevent future violence.

Secondary prevention development {#s1c}
--------------------------------

This proposal was developed using a community-based participatory research approach. The team includes clinicians, researchers, community youth workers with expertise in wraparound care, Aboriginal elders and former gang members. Wraparound care is a model of care that puts the youth at the centre of the care model. Youth work with a support worker to determine the issues that they feel put them at risk and then build goals on trying to address those issues. The youth and support worker develop a team of individuals and organisations that help them reach that goal. This team may include family members and/or professionals whom the youth trusts.[@R10]

The first key to this intervention is the establishment of a relationship between support worker and youth at the time of injury---that is, during the teachable moment. The second key is that the support worker has extensive 'lived experience'. Many youth affected by violence have been marginalised by society and have significant trust issues with figures of traditional power (ie, doctors, social workers, etc). It is imperative that the support worker establishes a trusting relationship quickly and acts as a role model. In the 'Ceasefire Chicago' violence intervention programme, support workers with lived experience (ie, those who were former gang members or who had served time for violent crimes) were more likely to effectively influence high-risk individuals to avoid resorting to violence.[@R11] Finally, in our community-based consultations with youth affected by violence, it was clearly communicated that the support workers be people with whom they could identify.[@R12] The third key is that the care programme is individualised for and by each youth. The support worker enables the youth to make goals and provides the necessary steps to achieve them---for example, showing them how to find education programmes (not applying on their behalf). This is important in building the personal agency necessary to successfully reach larger goals. The final key is the opportunity to access community supports within their own culture. All of our Aboriginal former gang-member coapplicants felt strongly that developing a sense of belonging and identity within their Aboriginal culture was essential to their transition from gang life. This need has been echoed by collaborators within the Newcomer youth community.

Need for a trial {#s1d}
----------------

While many believe that interventions using support workers with lived experience who approach the patient in the ED are key to reducing injury, evidence does not yet exist to support their efficacy in this outcome. Youth who choose to exit gangs can be at risk of retaliation. If our intervention does not keep them safe, we must acknowledge that this may not be the most appropriate solution. Given the cost of this intervention and the potential for harm, significant equipoise exists. To date, no study has been completed using a rigorous randomised controlled trial (RCT) to evaluate the efficacy of hospital-based violence interventions on reducing repeat injury among youth. Our proposal is designed to support this needed evaluation.

Study objectives {#s1e}
----------------

The objective of our study is to determine the feasibility of a large RCT that will test the efficacy of connecting an injured youth at the time of injury with a support worker in reducing the incidence of subsequent violent injury versus standard of care. The support worker will provide wraparound care to address the factors that have placed the individual at risk for violence. Success of the pilot study will include achieving goals related to recruitment, treatment fidelity and participant adherence. Additionally, safety of the participants will be measured. We will ensure all the outcomes of the main RCT are indeed measureable. Finally, a pilot RCT will ensure improved clinical experience of the full-intervention team prior to the main trial. Success of the pilot study will result in an application for a full-efficacy trial.

Methods {#s2}
=======

Design {#s2a}
------

Our study team raised concerns of causing emotional trauma to this vulnerable population through a traditional randomisation design. As such, in order to ensure autonomy over their information while maintaining an RCT design, we will use an adapted preconsent randomisation methodology (an adapted Zelen\'s design) that is also consistent with the cohort multiple RCT design.[@R13] [@R14]

All eligible patients for the cohort will be asked by a research assistant to participate in an observational study that follows their administrative data, available through Manitoba Centre for Health Policy (MCHP), and to perform chart reviews on their visits to hospitals in Winnipeg as well as to give permission to contact them in the future to participate in potential interventions. Any individual entered into the cohort who agrees to be randomised for potential interventions will then immediately be entered into the central randomisation website (randomize.net) using an iPad in the ED. *Randomize.net* is a comprehensive and secure online centralised randomisation service that uses random sequence generation and provides random varying block sizes. If individuals are randomised to treatment, they would then be told about the treatment by the support worker and asked to consent to the treatment arm; those randomised to the control will not require further consent but will be contacted at the end of 1 year (after their data collection is complete); thus creating a waitlist control. Consent to further treatment would be sought at that time ([figure 1](#BMJOPEN2015008088F1){ref-type="fig"}).

![Study flow diagram (EDIS, emergency department information system).](bmjopen2015008088f01){#BMJOPEN2015008088F1}

Study setting {#s2b}
-------------

In Winnipeg, all traumas are directed to Winnipeg Health Sciences Centre (HSC). It has two EDs---the adult and children\'s sites. This collection of hospitals is located centrally in the most at-risk area of the city. The majority of violent injuries are seen at these sites. Our first site, the adult ED, has over 60 000 annual ED visits. The HSC trauma service sees 350 major traumas and about 2000 minor traumas per year. Our second site, the children\'s ED, has over 50 000 annual visits to their ED, that sees the majority of children under 17 (except those with penetrating injury). These two EDs are separated by a short hallway and share an ambulance bay; however, they are considered two distinct sites with separate staff.

Inclusion criteria {#s2c}
------------------

-   Aged 14--24 years.

-   Presentation to the ED with an injury caused by interpersonal violence. (Injury is defined as an injury such as a gunshot wound, stab wound, injury due to blunt object or injury due to bodily force or intentional overdose).

Exclusion criteria {#s2d}
------------------

-   Unable to consent due to language or pre-existing severe cognitive deficits.

-   Transfer from hospital \>1 h from Winnipeg.

-   Presentation due to intimate partner violence, sexual assault, child maltreatment or self-harm.

Intervention arm {#s2e}
----------------

*Day 1*: Youth randomised to wraparound care will be met by the support worker at the bedside in the ED or on the trauma ward as soon as the youth is awake and clear enough to complete the appropriate consents/assents. The support worker will work to establish a trusting relationship with and provide immediate support to the participant.

*Day 2*: The support worker will meet with the participant in the community (or in hospital if admitted) to continue to develop their relationship, review the wraparound care programme and to start enquiring about issues that the youth may wish to address during their participation. The youth will be provided with a simple activated mobile phone so that they can keep in touch with their support worker. This phone will also be used for follow-up surveys (using the fully automated MOSIO SMS survey system) to measure adherence and three secondary outcomes.

*Week 1*: In week 1, the support worker will attempt to be in contact with the youth every day either by phone, text or in person. At the end of week 1, the first team meeting with the participant, their support worker, social worker, addictions and mental health counsellor and family counsellor (and potentially family members if the youth wishes) will occur. During this meeting, the youth will identify three main areas of risk that they would like to improve on. The team will form strategies with the youth on ways to meet these goals. Youth will be encouraged to have at least one goal to be engaged in productive activity by the end of 1 year (ie, school, job training, employment or volunteer work).

*Weeks 2--4*: The support worker will meet the participant at least twice in person and at least confer once by phone or text.

*Months 2--12*: The support worker will check in at least once per week in person with their participants, and phone and text as required (minimum 2× per week), unless decided and documented at a team meeting (which includes the participant) for an alternative schedule (ie, a youth doing very well). In addition to main goals, youth will be asked to set weekly goals and support workers will help ensure that these are realistic, and then follow-up with them on this goal during a weekly check-in. There will be monthly team meetings with each youth to discuss their main goals.

Control arm {#s2f}
-----------

Those randomised to the control arm will be offered standard of care. ED doctor of medicines, registered nurses and social workers have access to a list of community contacts that they can use; however, provision of this list to the youth will depend entirely on the ED clinician\'s actions and should truly represent standard of care. The control group will then be contacted at the end of 1 year to offer them the intervention (waitlist control) after their trial data collection is completed.

Sample size {#s2g}
-----------

The proposed sample size for the pilot study is based on being able to recruit enough patients to feasibly perform the larger RCT. Thus, this recruitment goal of 180 (90 to each arm) is based on the sample size calculation of the larger trial. The sample size for the main RCT was calculated using a 20% baseline rate of repeat injury due to violence (based on a chart review of 4 months of visits to the sites) and an effect size of a 40% relative decrease (absolute 8% decrease) in repeat injury due to violence in the intervention arm. The effective size of an absolute 8% (40% relative) decrease in a repeat intentional injury was determined using consultations with clinicians, community advisors (which included youth with lived experience, community youth workers and directors of local violence intervention programmes) and colleagues who run similar programmes in the USA (through the National Network of Hospital-based Violence Intervention Programmes research committee).

Randomised at a 1:1 ratio, the sample size required is 330 per arm (660 total) with a power of 80% and a two-tailed significance level of 5%. In Zelen\'s prerandomisation consent, one must include a percent expected to not consent postrandomisation in order to determine the overall number to be randomised.[@R15] We have estimated this to be 10% based on our proof-of-concept work carried out prior to this pilot trial and will need to randomise 726 youth in order to reach 330 in each arm. As our primary outcome is measured using administrative data and chart review, which are included in the overall consent, theoretically we should be able to determine the outcome in 100% of subjects, even if the youth are lost to follow-up.

Outcomes of pilot RCT {#s2h}
---------------------

### To determine feasibility of recruitment for main RCT {#s2h1}

We estimate that our sample size for the main trial must be 330 per arm (660 total). In order to ensure sufficient recruitment over 44 months plus 12-month follow-up for each subject and analysis time within a 5-year time frame, we estimate that we will need to randomise 180 youth to our pilot study in 1 year (ie, 90 to each group). Objectives set to achieve this recruitment target include: 70% of the potentially eligible (based on automatic notifications from an ED information system) are screened, consent obtained in \>32% of eligible patients for observational trial, randomise \>98% of those consenting in observation trial and \>90% of those randomised to the intervention consent. (We expect this high consent rate based on the preconsent process and our proof-of concept experience).

### To assess fidelity to treatment protocol {#s2h2}

We have set the treatment protocol based on experience from our proof-of-concept work and our community partners. In behavioural interventions, fidelity measures are considered the quality control measure of ensuring the intervention is being implemented as intended.[@R16] Fidelity preserves internal validity against type I and II errors, it improves power by decreasing the variability in treatment effect and allows replication, dissemination and implementation in practice. Successful fidelity will be defined as \>85% of contacts (ie, check-ins, phone calls, team meetings) attempted by the support worker.

### To assess participant adherence {#s2h3}

Participant adherence refers to both the receipt of the intervention (the development of a strong and effective alliance between the case manager and youth) and enacting on the intervention (accessing resources). In behavioural intervention studies it is important to demonstrate that the actual intervention is occurring as designed. If we do not achieve adherence to the intervention, then our comparison of outcomes does not truly measure the difference between intervention and control. Successful adherence will be assessed using the Working Alliance Inventory---Short Form (WAI-S), which measures the bond between the support worker and participant, and the agreement on tasks and goals set.[@R17]

### To assess serious adverse events {#s2h4}

Given that youth injured by violence, especially those who are gang-involved, are at high risk of retaliatory violence, we must ensure participants do not experience increased harm as part of the intervention. Programme staff will fill in an incident report form for all adverse events. Programme staff will discuss adverse events at each weekly meeting, and workers and counsellors will be required to fill in an incident report form should an incident occur. These will be reviewed immediately with the principal investigator and, if necessary, the Data and Safety Monitoring Board (DSMB). At the end of 1 year of follow-up of the first 180 participants, the DSMB will be presented with data to assess for safety. They will be asked to evaluate the trial with the following stopping rules: (1) The treatment (defined using the primary outcome from the main trial of repeat violent injury) is significantly worse (p\<0.05), (2) the treatment is significantly better (p\<0.05), (3) major safety concerns are identified and protocol changes must occur and (4) it is futile to proceed due to poor recruitment or the control event rate is too low to allow for an obvious difference.

Data collection {#s2i}
---------------

Collection of data will occur through a combination of administrative data through the MCHP and chart review for all members of the cohort and through our text-messaging survey approach with those who are enrolled in the wraparound care arm. The MCHP houses the Population Health Research Data Repository, which allows researchers to anonymously link healthcare data with a multitude of social databases such as education, income, housing and justice, and registries such as the vital statistics data. We will have access to information on any repeat visit to any hospital in Winnipeg, Manitoba, and will be able to link the participant\'s provincial health insurance number to these social databases. The unique data available at MCHP offer the opportunity to lend novel knowledge to this field by using administrative data to measure visits to any ED and avoiding the need to gather self-report data that is plagued with poor follow-up in this difficult to follow population. Following the identification of a visit to the ED in the year post the index injury (ie, the injury at which time the youth participant was enrolled), a chart review at that hospital will be completed. All outcome assessors and data analysts will be blinded to the treatment arm. The text-messaging survey allows us to determine adherence to the programme (through the WAI survey).

Ethics and dissemination {#s2j}
------------------------

The ethics board reviews all amendments, and updates are made on clinicaltrials.gov as required. Informed consents and assents are appended. Study sponsors have no role in the design, collection, management, analysis, interpretation or dissemination of this study.

Dissemination of the study results will occur after review with the Data Safety and Monitoring Board. Initially, study results will be reviewed with the advisory board, which includes clinicians, researchers, community youth workers with expertise in wraparound care, Aboriginal elders and former gang members. Many of the advisory board members were involved in the development of the intervention. All participants will be provided with results. Dissemination of results of the pilot will occur by way of conference presentations and journal articles. No participant level information will be made available.

Study status {#s3}
============

Operating grants received from the Canadian Institute of Health Research and the Manitoba Institute of Child Health fund this study. The pilot project was launched in November 2013 and is ongoing.

Discussion {#s4}
==========

Breaking the cycle of violence for youth requires a complex, long-term solution. The development of the intervention using a community-based participatory approach demonstrates the importance of involving stakeholders early to ensure that the intervention and the research design are relevant as well as feasible within the community.

Taking advantage of the teachable moment in the ED is theorised to be an opportunity for starting this process with youth. Using a support worker who can develop a relationship quickly in order to take advantage of this teachable moment, and then providing wraparound care immediately and out in the community, are felt to be key to helping youth address the issues that will place them at high risk of a recurrent intentional injury.

The protocol presented in this manuscript demonstrates the importance of completing a pilot of a unique RCT design that will ensure a rigorous evaluation of a complex intervention. This unique randomisation protocol will avoid the potential emotional trauma associated with randomisation to a control group, and protect the participants' right to autonomy over their information and involvement in research. Finally, the development of a cohort of individuals who are injured by violence who can be randomised from within allows a researcher to develop and evaluate various interventions specific to the subgroup that is affected. For example, this cohort will allow us to understand which remote communities have a high incidence of violence and to develop partnerships for future intervention studies. Additionally, in the future, this team plans to develop specific interventions for youth who visit the ED with injuries due to self-harm. Using information gleaned from this cohort, we will be able to better develop appropriate interventions.
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